
 



1. Technical description and drawings: 

The 1.3 GHz single cell cavity is made based on standard TESLA shape design (DESY) provided 

by FNAL under IIFC collaboration. 

These cavities have been manufactured as per drawings number RRCAT/AAMDD/1.3GHz/SCC/06 

Cavity Assembly and inspected as per QA drawing number RRCAT/AAMDD/1.3GHz/SCC/QC/06. 

These drawings are given at the end of this document.  

These are made with reference to FNAL drawings number: “5520.000-MD-457528-DESY-1.3 GHz 

TESLA SINGLE CELL RF CAVITY ASSEMBLY,  

{Attachment rings have been eliminated from the basic TESLA design based on input from 

FNAL}. The 3D UG NX-4 model of the designed cavity is shown in Figure 1 (with attachment 

ring eliminated).  

 

 

 

 

 

 

Forming of half cells was performed on the forming tooling developed at RRCAT in collaboration 

with FNAL. Design & development of various welding fixture was done at RRCAT. Machining of 

all the components was done at RRCAT workshop. Electron beam welding was performed under 

the (RRCAT_IUAC) collaboration at the facility of IUAC, New Delhi. Various mechanical 

inspections, frequency measurement and joint qualifications were done at RRCAT.  

1.1 Cavity Identification number : 

First Prototype 1.3 GHz Single cell cavity  : TE1CAT001 (Half cell ID: 125+127) 

Second Prototype 1.3 GHz Single cell cavity  : TE1CAT002 (Half cell ID: 138+139) 

The material used was high RRR niobium sheets 2.8 mm for half cell forming, 3 mm thick for 

beam tube and the End Flanges were made from Nb-Ti55% bar stock provided by FERMI Lab. 

Nb sheet reference number used for forming of half cells: FNAL- 039, 040,043 and 044 

 

Figure-1 



2. Dimensional inspection report of  cavity 

Measurement Record 

Title: 1.3 GHz Single cell Cavity Assembly 

  Assembly Name: Cavity assembly (Equator Weldment) 

  Drawing Number: RRCAT/AAMDD/1.3GHz/SCC/06 

 QC Drawing #: RRCAT/AAMDD/1.3GHz/SCC/QC/06 

 

Assembly ID No.  TE1CAT001 (Half cell ID No. 125 + 127) 

Measured Values: 

Dimension 

ID 
Component Basic Size Tolerance Measured Value 

Acceptance 

Yes/No 
Remarks 

SCC1 Length 392 ±1 393.5 Yes  

SCC2 Parallelism 0.1 0.14 Yes  

SCC3 Perpendicularity 0.1 Not performed  

SCC4 Concentricity 0.1 Not performed  

CMM 

limitation 

 

Inspection 

(Check) 

 Acceptance 

Yes/No 
Remarks 

Leak Test   

300 K Helium Leak Rate  

≤10
-10 

mbar l/s 

Yes  

77 K Helium Leak Rate  

≤10
-10 

mbar l/s 

Yes  

2 K   Not performed 

All equator welding seams must be full 

penetration with no gaps or 

discontinuities.  Under-bead smooth and 

protrusion relative to surrounding 

material not to exceed 0.1mm. 

 

RF surface (inner surfaces) free of 

scratch marks  

Yes 

Visual Check 

Sealing surfaces of the End Flange free 

of damage: 

Yes 

Full penetration at equator 

inside. Weld bead is good 

for 270
o
 and minor 

undulation observed in 

remaining 90
o.
 

 

Other Check Value  Remarks 

Frequency   (MHz)  

300 K 1296.926  

77 K 1298.726  

2 K - Not performed 

 

Checked by:        Verified by: 

 

 

Manish Bagre       Avinash Puntambekar 



Measurement Record 

 

Title: 1.3 GHz Single cell Cavity Assembly 

  Assembly Name: Cavity assembly (Equator Weldment) 

  Drawing Number: RRCAT/AAMDD/1.3GHz/SCC/06 

 QC Drawing #: RRCAT/AAMDD/1.3GHz/SCC/QC/06 

 

Assembly ID No.  TE1CAT002 (Half cell ID No. 138 + 139) 

Measured Values: 

Dimension 

ID 
Component Basic Size Tolerance Measured Value 

Acceptance 

Yes/No 
Remarks 

SCC1 Length 392 ±1 392.97 Yes  

SCC2 Parallelism 0.1 0.54 -  

SCC3 Perpendicularity 0.1 Not performed  

SCC4 Concentricity 0.1 Not performed  

CMM 

limitation 

 

Inspection 

(Check) 

 Acceptance 

Yes/No 
Remarks 

Leak Test   

300 K Helium Leak Rate  

≤10
-10 

mbar l/s 

Yes  

77 K Helium Leak Rate  

≤10
-10 

mbar l/s 

Yes  

2 K   Not performed 

All equator welding seams must be full 

penetration with no gaps or 

discontinuities.  Under-bead smooth and 

protrusion relative to surrounding 

material not to exceed 0.1mm. 

 

RF surface (inner surfaces) free of 

scratch marks  

Yes 

Visual Check 

Sealing surfaces of the End Flange free 

of damage: 

Yes 

Full penetration at equator 

inside. Weld bead is good 

for 300
o
 and minor 

undulation observed in 

remaining 60
o.
 

 

Other Check Value  Remarks 

Frequency   (MHz)  

300 K 1296.675  

77 K 1298.675  

2 K - Not performed 

 

Checked by:        Verified by: 

 

 

Manish Bagre       Avinash Puntambekar 

 



3. Various pre-dispatch qualification tests performed prior to shipment 

The completed 1.3 GHz SC cavity was subjected to mechanical inspection, RF measurement at 

300 K & 77 K and Vacuum leak qualification also at 300 K & 77 K. 

3.1 Mechanical Measurements: Table 1 gives the results of various mechanical measurements.  

 Length (mm) Perpendicularity Parallelism  Concentricity 

Dwg FNAL 

No. 5520.000-

MD-457528 

392 ±1 0.40 

Not shown Not shown 

Dwg RRCAT 

RRCAT/AA

MDD/1.3 

GHz/SCC/06 

392 ±1 0.40 

0.10 0.10 

TE1CAT001 393.52 
Could not be 

checked 

0.14 Could not be 

checked 

TE1CAT002 392.97 
Could not be 

checked 

0.54 Could not be 

checked 

Table-1 Mechanical Measurement 

3.2  RF Measurements : Table 2 gives the results of various Frequency and Q measurements of the 

final cavity. 

Cavity ID  Length (mm) Frequency (MHz) 300K 

Frequency 

(MHz) 77K 

Quality 

factor  

300 K 

TE1CAT001 393.58 1296.926 1298.726 9076 

TE1CAT002 392.96 1296.675 1298.675 9328 

Table-2: Frequency Measurement 

3.3 : Leak Testing : Both the cavities have been leak checked and qualified for leak rate < 1 x 10 
-

10 
m-bar L/sec at 300 K & 77 K. 
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